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(54) Abstract Title 

Downhole pipe expansion apparatus and method 

(57) A method and apparatus for expanding tubulars comprises inserting a rounded tubular (12) through a 
tubular or borehole (10) of larger diameter while suspended on a mandrel (14). A stop device, such as a liner 
hanger, is attached to the larger tubular (10) after delivery downhole on the mandrel (14). Upon engagement of 
the liner hanger or other stop device to the larger tubular (10), the mandrel (14) is freely movable with respect 
to the stop device. The mandrel (14) contains a deforming device such as a conically shaped wedge (16) 
located below the tubular (12) to be expanded. A force is applied from the surface to the mandrel (14), pulling 
the wedge (16) into the tubular (12) to be expanded. When the wedge clears through the tubular, it releases the 
stop device so that the stop device can be retrieved with the mandrel to the surface. Thus, the stop device is 
supported by the larger tubing while the smaller tubing is expanded when the wedge is pulled through it. 
Should the tubular being expanded contract longitudinally while it is being expanded radially, it is free to 
move away from the stop device. 
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patched plus 12-16 ft (3 .65-4 .88m) . The technique used by. 
Homco is to use tubing that is fluted. A hydraulic piston 
with a rod extends through the entire segment to be 
expanded and provides an upper travel stop for the segment. 
Actuation of the piston drives an expander into the lower 
end of the specially shaped fluted segment. The expander 
may be driven through the segment or mechanically yanked up 
thereafter. The shortcoming of thi6 technique is the 
limited lengths of the casing to be expanded. By use of 
the specially made fluted cross-section, long segments must 
be created with butt joints. These butt joints are hard to 
produce when using such special shapes and are very labor- 
intensive. Additionally, the self -contained' Homco running 
tool, which presents an upper travel stop as an integral 
part of the running tool at the end of a long piston rod, 
additionally limits the practical length of the casing 
segment to be expanded. 

What is needed is an apparatus and method which will 
allow use of standard pipe which can be run in the wellbore 
through larger casing or tubing and simply expanded in any 
needed increment of length. It is thus the objective of 
the present invention to provide an apparatus and technique 
for reliably inserting the casing segment to be expanded 
and expanding it to a given inside dimension, while at the 
same time accounting for the tendency of its overall length 
to shrink upon expansion. Those and other objectives will 
become apparent to those of skill in the art form a review 
of the specification below. 

A method and apparatus of expanding tubulars is the 
disclosed. In the preferred embodiment, a rounded tubular 
is inserted through a larger tubular while suspended on a 
mandrel. A stop device, such as a liner hanger, is 
attached to the larger tubular after delivery downhole on 
the mandrel. Upon engagement of the liner hanger or other 
stop device to the larger tubular, the mandrel is freely 
movable with respect to the stop device. The mandrel 
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contains . deforcing device such as . ccnic.lly_ shaped 
wedge located below the tubular to be expanded. A force is 
applied from the surface to the mandrel, pulling the wedge 
into the tubular to be expanded. When the wedge clear, 
through the tubular to b. expanded, it releases the^.top 
device so that the atop device can be retrieved with the 
mandrel to the surface. Thus, the stop device i. supported 
by the larger tubing while the smaller tubing i. expanded 
wLn the wedge is pulled through it. should the tubu lax 
bel ng expanded contract longitudinally while it i. be n, 
expanded radially, it is free to move away from the stop 



'""In embodiment of the present invention will now be 
described, by way of example only, and with reference to 
is the accompanying drawings in which: 

Figures l.-lf illustrate the apparatus in section, 
employing the method of the present invention, .bowing » 
wedge having moved in part way through the tubular to be 

20 herring now to Figures la-lf. the larger casing 10 
is shown schematically in Figures lb. le, and If. A 
smaller tubular IS. which is preferably rounded in cross- 
section, has been inserted through the casing 10. The 
tubular 12 is supported on a mandrel 14. Connected to 
25 mandrel 14 is conical wedge 16. Other shape, are within 
the scope of the invention. Conical wedge 14 is connected 
to mandrel 14 through a hey or lock 10. "edge 14 can be a 
fixed taper or can be an adjustable taper which can be set 
ownhole from the surface to a predetermined 
30 can also be selectively collapsed for an emergency release^ 
Attn, upper end of the wedge 16 is a guide 20. Guide 1. 
is small enough to enter the smallest inside * 
the tubular 12. as represented by numeral 22, ahead of the 
wedge segment 24. The wedge segment 24 has a final 
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expanded diameter represented by numeral 26, and may 
contain hard-faced replaceable components 28. The 
components 28 literally contact the inside surface of the 
tubular 12 to expand it to the diameter indicated by 
numeral 26. As shown in Figures le and If, the expanded 
diameter 26 results in the outer surface 30 being pushed 
into firm contact with the casing 10 or, alternatively, the 
wellbore itself. 

To accomplish the expansion of the tubular 12, the 
mandrel 14 also supports a known liner hanger 32 , such as 
one available from Baker Oil Tools as Product No. 
292730007. This tool is mechanically set and released and 
is adapted to release upon a predetermined mandrel 
movement. The liner hanger 32 can be actuated mechanically 
or hydraulically. It contains slip elements 34 which, when 
actuated, bite into the casing 10. The lower end 36 of the 
liner hanger 32 has a radial surface 38 that acts as a 
travel stop for the upper end 40 as the guide 20 is brought 
up, moving the wedge segment 24 into the tubular 12, 
pushing end 40 against radial surface 38. When the slip 
elements 34 are set against the casing 10, the liner hanger 
3 2 is released from the mandrel 14, thus allowing the 
mandrel 14 to be picked up from the surface via a tubing 
string, partially shown as 42. Thus, the proper sequence 
is the running in of the tubular 12 to be expanded, 
supported on the conical wedge 16, which is in turn keyed 
to the mandrel 14. The tubing string 42 also supports the 
liner hanger 32. When the liner hanger 32 is positioned 
properly within the casing 10, it is actuated from the 
surface. Once fixated to the casing 10, the liner hanger 
32, through its radial surface 38, acts as a travel stop 
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for th. tubular 12 at uppar and 40. Th. linar hang.r 32 U 
,t this ti*. released fro* tha «andr.l 14 ao that th. 
Sandra! 14, with tha cubing string 42. can b. pulled 

upwardly from the surface. 
. Tha upward pulling fro. tha aurfaca .Hows th. hard 

faced oo sonant. 2., which contain th. wedge ahap. 24, to 
o.gin to flar. out th. tubular 12 to di»at.r «. 
Continued pulling fro. tha surf.c. advanca. tha a.ndr.1 14 
and th. conical w.dga 14 through th. tubular 12 It ha. 

increasing the diameter 01 

oia-tar 22 to diaaat.r 24 can r.sult in a decrease in t 
, , —v, Thus as shovm in Figure le, the 

15 ■ radial expansion of tubular 12 progress., by advano...nt 
uph ole of .andrel 24 with conical -edge 14. Eventual ly 
t ab 44 on e.andr.1 14 contacts ring 44, which is part .of th. 
Uner hanger 32. » upward fore, is thus exerted on the 
Uner hanger 32, causing the slip 1—. » » » "~ 

20 fr o. the casing 1. in a xnown manner. The mandrel 14 can 
then remove th. liner hanger 32 by a continued applied 

£ "<\r r : rr'th. . - 1 pr. r 

mention involves running in on a mandrel, such as 14 
and outside diameter, mi. 

on a wedge assembly 14 connected to the nandrel 14. The 

Lolar 12 can be whatever is desired for the particular 
in the preferred embodiment, standard 

30 ::rui c r o a n v.iiabr. in j - — « «- »■ 
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Thus, any length can be obtained by using known thread or 
other connections to create a tubular 12 ae long as is 
desired for the particular application. Similarly, the 
mandrel 14 itself can be made as long as is necessary so 
5 that it can extend through whatever length of tubular 12 is 

employed for the particular application. Thus, lengths 
well in excess of 60 feet up to thousands of feet can be 
expanded. It should be noted that there are limits to the 
amount of radial expansion of a given size tubular 12. 

10 Thus, the amount of radial expansion, and to some degree 
the overall length of the tubular 12 to be radially 

expanded, has a bearing on the amount of force that is 
required at the surface for pulling and necessarily the 
amount of stress to which the mandrel 14 will be subjected. 
15 Apart from the advantage of being able to use standard 

oilfield tubulars for the tubular 12 is the further 

advantage of using a known travel stop, such as a liner 
hanger 32, which is initially supported by the mandrel 14 

but is released from the mandrel 14 when fixated to the 
20 casing 10. The mandrel 14 then releases the liner hanger 

32 when the conical wedge 16 has fully progressed through 

the tubular 12. 

The technique as described above has numerous 

advantages over prior techniques. It allows the use of 
25 standard oilfield tubulars for the tubular 12. It allows 

the radial expansion of any necessary length of tubular 12 

in a smooth pull applied from the surface. This is to be 
contrasted with prior techniques which have involved the 
use of hydraulic pressure to expand, in series, adjacent 
30 portions of a tubular. 

Another advantage is by providing a stop device, such 
as a liner hanger 32, which is located by the mandrel 14 
and then released from the mandrel, the apparatus and 
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Ungthy segment, of tubing or U-r U t 

This feature, in conjunction «th the u.s of . 

lubulars with Known thread or other 

facilitate, the u.e of lengthy segment. « be expanded^ 

^. i. to he contrasted with prior device. - , .the 

Borneo, now Keatherford Ent.rra oesign. which P 

shaped lobulars which have e travel s op ^ 

mandrel and which necessarily are genera y 

•,„« lenaths of approximately the length of a ^oint p 
short length, of PP ^ m pre£ormed 

12-18 ft (3.65-4. eem). sy .dlitate insertion 

shapes to get a ^"^Z^ L method of the 
through a larger casing . th-PP 

present invention is more «°"° ml d deslgn6 . 

coilaps. resistance when expanded than the f ^ 

Additionally. unli,« «™ f "^^Jntion allows the 
RU ssia. the technrgu. of the pre . ^ ^ ^ ^ ^ 
predictable expansion of a cub . 

BteD operation which entails pulling up the wedge- 
one-step operatic diameter 

shaped element 16 to create 

„. T he amount of diameter change fro. diameter 33 to 
diameter 34 is -own and is prefer-hly acco* l. d 
L . ... ... illustrated in Figures le and If. 

It;:::! or longitudinal contraction of the 
:,e also part of the design. ~ » ££££ 
13 ha. been expanded to diameter 36. it essential y 

self to the casing 1. or the wellbore and thus its upper 
„d is f- to move away fro. radial surface 3. of the 

!««. a. is required for the spplic.tion, with 
, short or as long a. » «, ^ ^ tapered 

th „ only limitation bein ,* ^ P „ „ 

wedges 16. which expand the tub.Ur 13 

lister 36 internally, does not cause an overstress in the 
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mandrel 14 , which is being forced upwardly from the. 
surface. 

The foregoing disclosure and description of the 
invention are illustrative and explanatory thereof, and 
5 various changes in the size, shape and materials, as well- 
as in the details of the illustrated construction may be 
made . 



9 



€9029.345 



fVaims 

x M « expanding . -u« ' 

larg er tubulsr or . ^^T."-** 

running in a travel P tub ular or 

fixing the travel stop to the larger 

borehole; re spect to the travel stop; 

result of moving the mandrel. 

u a of claim 1, further comprising: 

2 . The method of claim ^ &f ^ 

releasing the travel P q£ 
expanding the diameter of at least P 
smaller tubular. 

* •. 4m i or 2, further comprising: 

3 . The method of claim 1 or 2, for 
using a tubular with a rounded cross 

the smaller tubular. 

, n 9 or 3. further comprising: 

th « dialer of the —11 tubular. 

Th. method ox any preceding claim, further 
'^using'a Hner hangar as th. travel stop. 

The »eth«> of any preceding further 

Ruling' a aeries of rounded tubular, connected 
. together as the small" tubular. 
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7. The method of claim 6. further comprising: 
connecting the rounded tubulars vith threaded 

joints. 

8 . The method of any preceding claim, further 
comprising: 

using a smaller tubular that exceeds 60 feet 
(18.3m) in length. 

9. The method of claim 5, further comprising: 
releasing the liner hanger with the mandrel after 

the expansion member passes through the expanded smaller 
tubular. 

10. The method of claim 4, further comprising: 
providing a guide to enter the smaller tubular as a 

guide for the expansion member. 

11. The method of claim 10, further comprising: 
supporting the smaller tubular with a conically 

shaped expansion member prior to radially expanding it. 

12. A method of expanding a smaller tubular against a 
larger tubular or wellbore, comprising: 

running in a round smaller tubular supported by an 
expanding member into a larger tubular or a wellbore; 

engaging a releasable travel stop for the smaller 
tubular to the larger tubular or wellbore; 

increasing the diameter of the rounded smaller 
tubular to a desired final diameter by forcing the 
expanding member through it. 

13. The method of claim 12, further comprising: 
using a mandrel to support the smaller tubular and 

to position the travel stop in the larger tubular or 
wellbore . 



M. The method of claim 13. further 

releasing th, travel stop from th. «ndr.l 
releasably fixating the travel .top in the lerger 
tubular or wellbore. 

„. The method of olaim 14. further comprising: . . 

leasing th. travel atop - JT^^L. 
increasing the diameter of the emaller roun 

is The method of claim 15, further comprising: 

16 ' Grieving the expanding member and travel stop 

with the mandrel. 

17 . The method of any of claims 12-16. further 

COTPI l,-ng : . Plurality of joints of rounded tubular. 
„hich Ir^ threaded together a. the .mailer tubular. 

* ^ r . 1a ^ m 17 further comprising: 
no The method of claim l'. lUAU 

U • Ling an assembly of Joint, of rounded tubular, 
that exceeds 60 ft 116.3m) in length. 
18 . The method of .ny of claim. 1!- 16, further 
""CI::' a -edge having a conical profile as the 
expanding member. 
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The method of claim 19, further comprising: 
p/ovlding replaceable components which J» 
conical profile to facilitate their replacement » the 
event of wear. 

21. Apparatus comprising: 
a first tubular; 
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tubular or borehole; 

wherein in use said mandrel is moved relative to 
said stop device and said deforming device enlarges the 
diameter of said first tubular . 

22. Apparatus as claimed in claim 21, wherein said 
deforming device is a wedge-shaped element. 

23. Apparatus as claimed in claim 21 or 22, wherein 
said stop device is a liner hanger. 

24. Downhole pipe expansion apparatus comprising: 
a tubular; and 

a deforming device; 

wherein in use said deforming device is pulled up 
in a one -step operation to enlarge the diameter of said 
tubular. 

25. A downhole pipe expansion apparatus as claimed in 
claim 24, wherein said deforming device is a wedge- 
shaped element. 

26. A method of expanding a smaller tubular against a 
larger tubular or a borehole substantially as 
hereinbefore described with reference to the 
accompanying drawings . 

27. Apparatus substantially as hereinbefore described 
with reference to the accompanying drawings. 
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